^l£^)13 (j^aU^alo^U AjjIaII Ajjudill (JJiJU J^^l 

^l£^)13 jill (jjjl! jW-^ - £ 

^ ^^\t (jjjll jW-^ ~° 

Jjy > A^aJU ^LacUll j| j^ll j (J;iiall AjjudJ (J;n*J J^^l 

{JJJ^-} 4^acU]| j-oll j (Jjiiall AjjudJ (JJiJU J^^l -V 

^-^^ ^Jju^jII (J-aLxx (J;y*2 jLlikl -A 
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CjLLxil Ik) Jjla 
Aggregate Sampling 



S-LouV! ^ ci^-^ (Jj^aiLi (JJ^ <J^ '^^i (JJJ**^ 4_1aAVI <J-a A^-J^ (^j-^ (JJ^ (J**-^ ^ J* L>* ^ 

lA^kU jixj Lua 4 null djIjLiLkVI s-lj^-V <-aj!)UI Uj\^\t jl jl jj» > ^SJ\ ^l-^c- 

e l£ Jl 4JZ1\ 4Jjxil iil - 

LaLoJ 4-S1aa (JjSj (jl SjjSAaII ^al-^^l ^^-Ij^J ' ^^J^ aT\aa\\ ^LiKll AlixJl (jjSSl Lftlj Ualk 

^jLuJal A-iKll AjjxJI (Jj^J Clll^J SjjjS jAj^aII ^ja ^1-^^)11 CIjUaS ikl JaSj (JJ^ 
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■ ^xjJ\ Aljjla . 

( djl^o lLj^Ij AjL&aJl <_£^)^J j Ja j^^all ^ JjLxJ j ( t . i\qj tg_La ^Ja JJ^ * 

ULljuajl L-jLoiL A£jJ j Ja j^k^ll J AjuJa fijfi* UJ"^ CT^ 3 J^P*^ r* C^^J^J 

dll^)x StlC cilli Sjtcl j Sjj^ (JS ^XJ ^)-*l^ ^"^O^ J ^ J^l ,3^^* LS* ^£J^ AjuJa L_fl Jjt-^. 

t Ja j^p^ll ^ L>^ ^3^^ UJ-^ J^ ^ *]a2La <ULai A \ ^ ^ In > >nj 

Jc jl L_LaiaJl <ja (jja^ j\ £jJa cilli j ^Lail 4-*Jjl A^Jajouill AjjjWI <La ^jujSj 

(jUala^Jj ^jl^kVI (jl^-^Jl ^-J^J ^ ^jIAaLxIa (jl^^- 11 J \ £ - ^ ^jjJLqIjLLq (jj^>]a3 <J£juj 

(Jj^a^J J-*^ U^^3^^ dti^ gadl^ CS^^^ ^Jjoiiilt A-AaC J^)^ J 6 LgIj Ualk \ - ^ 
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Testing method for t&e determination of sieve analysis of aggregates 



<ja ^j^luull ^^J^ L>° ^ lljuAiLa £}JJ^ £J*^ (J^^J 

^a^kjjujj AjjLauVI (JUiC»^U ^Vh^ll ■ ^J >>1 '^& ^ t**it QjiU^ti L-Luj1 La £J*£ ^^-Ic- (J j> ^i^lt <JA 

t^jjj ^ UJ^ dL>^ ^-j^^I cJ^y ^j\* u ^ ~ 

CAjjxJt -£ 
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jkj^a^\ (JVulU ^^Vnj J^VI (J^IaIU 

tiLj-LL J^lll bL $ jjjll J^'^ti ^ aI&i C5 K1I jJj % ♦ . ^ VI U^xj J^lo 

<j^a^)3 AjI lUaJ jjuajlil (J^ Loll 4-^. j jI^oJjuAj ^^^1 cil^pJL Ajfilijll a£^2^j CjS j ^j- 0 cJ^ 

(J^ L&ll cjI aJla jj^>^ 

^cljj La£ j;» - ^11 ^l-^^l <jLia3 lK t^l^J AJjujLLg dUi^S ^-l^JjoiJ <^U\< j 

^1 CjI^I ^a^C £A ^cUll ^^^1 ^— 1 ^ * . ^ ^ <_}jjLLa (J^ Loll A^. j ^Laclj SLai^S <JLa*JjujI 

(J^ Loll ^Jajuj ^» k ga 

(Wl . W2 . cl£^ j ud^Jl (jlj^U ^^Ic (J^l<i ^^Ic ^11 ^jJI j^^^ ujj^ 

^1 W3) 
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70s* method to determine t&e percentage of aOsorption for 



<cLuj Y £ SaaI $Lall ^ ^^c. ^xj < ql^\t ^^>JI UJJ **^U^ Ajjl^ll 
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I^AC- (jtjJjAJLA A 11* 11 J 4-Ludll (jl 

6^)A 

^jj 4 1 A^-llc (J^ltxJl £.Lal! L_fl^j^aJ ^.A-uijj s-Loll ja (jL^.^kj ^aJ 4 m \l j <Luoll JJ — £ 
l ai^Jj L_flLiJl (jiLaSlI JaS <ja 6^.1 j ^^Jc jJj <Ludll <ja ^al-^^l £^J^ *^ 
tdli J*VI L-lUaJ lit ciJ^Vl AiUJl (jiLaSl! A - jUlaJj ^jj 4JJ*JI ^Jajuj 
tiljJJ j 6^.1 j AilL ^^Ic A-ljlill (jjoLaSl! AjJaS ^lajuj ^^ic J;1^JI ^^J^ ^joU ^aJJ — 0 

£j^J^^ J"^ jJk^a jl ^jujUaII ^iLAjaill ^jJ^a <JC <_£j^J| S-lj^-ll <jJa^)x>i 

JJj t !>tnA (Jlj^* <*^J^ UJ-^ <*^J^ ^ g^ajgJ L_aix>JI e-LJI ^Luoc. ^ql-sj 

WOj U^J ^l(Ml) 

0 + ) ^ * 0 AjjI^)^. A^-J^ < Lli^J (Jjij JJ ^JajuoA pic j ^fl Allxll ^jJa jJ — 1 

AjjIa jJ 

W^JJ <j^j ujj 2 j^^(M2) 



M1-M2 

oc= * 100 

M2 



Jlxall AlixJI jJj ; Ml 
lJUJI <hxl\ jJj ;M2 
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■ r 

<cLuo Y £ SaaI ^LJI J S^c- c fll^ll ^^Jl UJJ J *^0^ 4^u5l 

(JJjll (J-a % * . ^ ^ J L3^^ J ^ * ■ ^ ^'J^ (jjjLuiak jl ^ Ajljuj ji (jl^-a - 

* .A <jc 4 £ a > 0 cJ^*^ j ^ V+V^ ^liijl j ^ * 

CALaJt i-T 

Ajjc ^£ ^ Jl jj - ^ 

Jc* % 1 AiLjaU jl e-LalL Jaiu ^Jfll AiiaJl ciljJJ °± ^ ^ * ^j'j^ 

CjI^Loj £+Y £ S^l ^ jjj ^ jji > ^1 jll Ajjaj 

Jc 4ii*Jl ^LacUll ^1 j^ll ClAjJ^> t ■ llaal (j-^a^p^J S-l-C- J (J-a *^l Jl *aJ -Y 

(JLujI J^VI JaSlI £jJa j ^ ^LJ3 (j-^aLi JJC. ^-lajuo Jc Cl)ljJJ (iluuij - 

A-<i <JaC ^a (j >i jqj J UjLuj 1^3^ c Hawaii jAsu^aW ^^J^\ ^J^- £^ ~ 

A-uiLaJl JJjlj Cll^J Aj^p^ I^q > n j tiLi^ll d ■ Lj > f^ f^ 0 Jl f^ J^ ^Jajuo Jcl ^ja A£j (JS 

. ^ 

^JajuJl 
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j\\ f\^J^\ (J I J^J <■ ; lALaA^ ^ ^-Ljuj ^Jajuo AjjjujJ ^JJ - 



LgJ^j (jJJUj L-JjujLLo s-lc^J £jJajJj (3^° V* 1 > .oil ^al£^)ll ^JA AjJC ^-jJ 

(Ml - M2) 
* = M2 tl0 ° 



Ml : lM' ujj 
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^aib jJual\ ^jib 4^U]| j| j^jj (^J^^^ *Uuu (jJJJu jb^l 
Determination of day and otter Una materials in fine aggregates Oy voQmho 



Sj***i -r 

I j^jVho Y ^ * Aiuuo jAa jt ^ 

jAaII jt ^ a\\ ^^^1 e-LJl \ p'sA IjIqjILuj ^ * JJ — 

,U*ix I jlajlLuj ^ * * ^>>^ti JJ > *aJ Ll^JJ^J JJ» > ^i\t ^ajl£jll AliC- <J-a I ^ > *aJ — 

I jIaJJJjuj ) & * ^ ^ JJ - *aJ L-flUiaJ — 

.^LocUll j| ^aII j (J^^all nj'S (j^*^ (J^*^ 6^juaJ ia JJ — 

jjju^all ^l^jJl ASfla L^x^l jl^. ^^-Ic- tiii^ lijla JjjlaJj jJjoia ^lajuo ^^ic jU^all £jJa jJ — 

_ d)tc Luj V SAaI ciljJJj ^Jajudll AjjJjola 

ASfLall ^lijjl Q±i 4-iuull t . it uiaJ jjxj^all ^l£jlU ^LacUll j| jA\ A \*&\ ^l^JU AjjIaII 4-iuult I JhaI 
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Determination of day and otAer fine material in fine aggregates 6y WeigAt 



: -t 

: sj^Sri -r 

■ ♦* 

: jUiyi ^ -° 

SAjou ^aJ e-LalL AilxJ! ^>A*J -Y 

^IcVI (jjj^;!^ ) i ) (jAIa (J^LaII (jj^ clii^j ^qj^aj^ ) i ) & ^jj^^jiA 

LaLaJ ISjIj JjjoJlSI pLo g u *aJ (Jjaij Jc ( V j \ j jU^ti jl j£j ^JJ - £ 

j tgijj ciulj 4yj^ (° + ^ * ) Sjlja. ^ff^ oj*!L} 6^1x^1 j| j-<JU AjjxJI < -1 

(B) 

; <a!)lxJ! ^ ^LacUll j (jjiiall AjjIaII AjjouII i -loi^j 

.4 - B 
F% = — — * 100 
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fiiji ^jUi ojj» os* jUi! 

Apparent specific Gravity Of Aggregate 



jljlkl <hxl Ual£ (J-<i ^^C- (3^1 L^W^ ^ ^— j jl 3 ^juj O * * Ajljuj Clili 4 j^^^ a J jjll 

^ 0 0 ^Jl Cjjjt aj jjli ^a^kjjujj 
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) ) ♦ ; ) * * <jjj ^ jl jjj AjjI^p* l£ UJ^ J ( ^^>^ ^ * * ^ ) 4-^*^1 < qqVi - ) 

lIujj <jl Jl dil^a a^c (jjjJI j L-flji^jll j .JJ^Jjll jtxj j (jjj^ j ^^>J-a J 4jjx]| i qqVi ^1 <Jjla 

( W ) C&j u jj« 

Ij^Ax^ til jjj j 4 Jl (w) JJ* > ^>ll ^^Jl c fll > >ij ^aJ ^tJjill > >nj Ajjjall 

j| ^Ul]| ^ <xiaS JjjS liji^ lijia AjjjSII <J JaJ tiUi j j2k j^ll ^1 j^Jl £j31ia 3Jljl <cLuo $JLal 
^j-a <cLuj ^*Jj liL^. <jjjkl| jAaII S-J^ jl^ ^jLojJal ^Jaj^Jl it-^jl l ■ l^J Lo£ l£^)^I J 3 

(V) J f^J^ (J£^J^ U£ L$^>^ UJ"^ ^^ijlAil S^ljSlI > >n jJXj^all ^al-^JI AiUial 

^j j AcLuo Y £ i±A ( AjjI* ^ 0 : Y 0 ) ^jjI J (Ul>^ f I ^ ) ^jjxII - ^ 

^LaIU (jlLaS 4 y La£j l^aJajuj ^joiaJj s-Loll CIjIjjj^JI i^-jJ 

■aj <4j^ajLi L-JjSjLa Jl (V1 ) J ^■ T - u ^ ^ ^^ c ' J J ^l^ll ^ Ajyi£ L-h ^1*1 -Y 

S-tc jll ^ Sj ^ J (jl Jl ^.LJI ^ < fll > >y \ ^aJ l-^J^ <jj^aJ !>L<al jll Jl ^al£ Jl \\\^ < fll > 

(V2) j ^ (J^xjjoiaII ^.LaII ^ a (jjxjj L<iL<ij 

^aJ Ajjl<i ^-J^ ^ * ! ^ * * (J^ ^ jlj^ ^J^^)^ ^-J^ UJ^ J I <^yj j ^LJI (j-a <JJxJl JJ -V 

(I ^ (J%1 J (JJJ^^ l*\^J (jl J] il^ (JJJ^^ J ^^>f^^ J c ,<a J^^'l AjLoC jlxJ j (JJJ^ J c ^> ^ J 



; (JJJ«-J ^aJJ 

— = jJXj^all ^jAUall ^ jjll (JJjll-^ 

W = JJJUI ^jill jjjll -Y 



71-72 
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fttjU £jl&tj211 Aj>U]| A^uaJlj Lf A^l\ <Jjjju jLul) 

7csf Mctfiod for Determination Of Bt*Q% Destiny And Percentage Of Voids for 

Aggregate 



■ Ljlijj*j -Y 

: sjftf » -r 

AjjIa V * Sjl^p* Ale LaLaJ 6^LiJ (^ill s-Loll (JJJ 

S J n'N *W <hxl\ (JJJ <J-a ( % * ■ ° ) clF" <J^ ^ U^J^ 

Aja^)la A^j (JJ^J (jl J j ^ 0 * * (JC (J J^ 3 J ^ ^ 0 J^-} > " * tiLaJ l . n > >A -V 

■ ♦* 

^ AJjuoJ (^1 ^^ic ^ 6 J^^)^I L-flLa. ^l^J ^g-lc- Ullc- jUiky! (^^>^ 

^jj^ll Cj ^jj ^^^i^ ^■J^ ^ * - ^ % % ^-J^ A^ ^ £ " 

A-L<^ AiLjaU L-flLa. A ^ L > o j ^JjuIaII ^1-^^)11 <J J^ 3 J^l (J^-^ . . A^Jajuo j e-Lallj - 

^aU^al^^U Ajjlal! Ajjudill (J;li*J jljlkl \ $ InxJ (^Jjuj ^Illl j ^-fuull <SL^. ^Jl <J jj^a A^j!>Ul ^Loll 
jLikVl <ji A^h^h nl V ♦ 6A<J ^ j ^ ^Ui« ^jJl ^Jjli ^ .. 
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(j£-aJ (^ill j ^l^jH J^VI (^jLlic-VI (JjoHaII L-Lol^ 1 ^aSj <J J^JI <J-a C-LuoLLall pic jll jLilkl ^JJ - ^ 

.(VI) jSJ j fl£jU JalLallj Jj^^l jW^I 4 

(Wl) . ^Jj <J%1 j ^jhi j lijli eXc* jll <jjj^ 

JlxJ ^aJ — (J jkl Sj^ Y 0 ciL^Jj ^aJl ^ jLud^ jkl jljlLi <1 I fll > >i j ^aJ — S 

b^A Y O ciLaAjj 41t-uj j-o pic jll !>LaJ 

<jC ^J^V ^l^jl (J* L_fl JjU- A-lajuol jJ Ajxjuj (j-a JJ^V S-lc jll bLaJ ; til j^Aa J^l ^^jll "S- 5 
lILuAIaII djli CjlmaJI jL-aijI £lol Ajfll£ll AjUxII ibkjl c_ l^jj pic jll C5 lcl ^juj 0 

. jUikVI Aiixl <j jSJI AilikJI 
Ajjjujj MjU. t< X tiLi^l i . 1 j > >Vq ^l^ikjjuAj pic jll Ajljuj <jc ^Ijll ^^^)ll 0 cJIj^ -£ 

. (W2) u%lj c> ^ ?i ^jll <jjj ^ -° 
. c^lj^ d£l3JI ^ gjUill .k^ jlo ikb ^ .. JsVl J&> cAycX jUl^VI jIj^j ^ij -1 



; ^^Jj La£ ^^jH ^5 ^>^^l (JJJ^ 4-iljuaa. ^»JJ 



Y = 



W2 — Wl 



VI 



. ^Jl j jjll = y 
. U jli elejll jjj = Wl 
f ^ J t> ^ Lu frlcjll jjj = W2 

plft jll j>ia = VI 



? l£ jll jjjj Cjliljall AjjUI Will =V% 



49 




50 




51 



jjjSH pjl ^u- ^ jUii! 

7^sf Mctfiod for Determination Of Coarse Aggregate dusking VaCue 



: jb^yi & O^l -t 

( % ^ * ) L-UjoiaII <J-<LiJl (JjUau jLlikl ^l^kjjuoU 5JL^JI j " V * " ^Jjuo^J 

: ^Lju -r 

AjJC <jiaJ^)XJ AxJ tilli j ( ^ \ ? VI ^ ^juAjSJI JV^ti SjLall (JJjl^ Ajj1<JI Ajjoiill ; ^Jjua^lll (J^lx^i 

: SJf>Sn -i 

JLaxIujVI ^ Jjia Cli^J JaliS^Vl 4 ^ aJ li JU£^11 

t ■ L_fl^)IaJ ^ 1 * * A! j]a j ^ ) O bjloA jjjjjqba ^UaL tiLi^ll ^jSlaLQ <^^<i t ■ Lj > >A - 

(j-o ^J&S A^J^ L-LllxjlU IjlL^a j !)l£aiui 4il jiajuobU ^^ikl^ll ^Jajaill (JJ^J jl < ; 1> Jj ( ^ - ^ ) 

^ ^ ^JC AjJjujI >>1^ j ^ (JC AJJ^S (JS3 V (JJjLud^ ^jl J)^ - 

Y j VI " ^ ^ ) i djLmlLa <xj^g djl^ja djli AjjujIjSII <J^.Ll<JI - 

. 
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^ ♦ ^ ml (J^IaII ^^Ic Jj>^ ^ j ^ ^ £ ^ ml JVl^lt jUll ^l^jJl jtlLkV! ^ (JaxJjujJ - 
(ja <S11aa l£ J^-l £jJaJ Sja Y O ciLa^l L-lb ciLaJjj jj£*La]| ^al£j]L ^J! !}LoJ j ^ 

^al£^)ll Sj-o Y G tiLi^jj *LaJajjj (j-a (^5^' l£ ijl-^ill ^LaJ ^aJ j (_£ J^-J Sj-a Y ^ liLiAij ^l^jil 

AjjjuoJ MjU trt X tiLi^l {, . LjjJajj 4 «s la > n AjjjolL <JU£a1I <xjuj jC S^Ljll 
- ^ ♦ ♦ AjjI j^> ^$ UJ^ (J^l^ A-illx-al! 4 jin* ^fl IgT >>i jj jLikVI c - 

jjj ^3 . . CIjIcLuj £ AjjIg j^ ^ ^ * 

detail ^^ic ^ jjLJI L-lL^all 4il jlajuoVI ^ >> jJ - 

tilli ^xj (Ja^JI ^9 jj _ _ ^3la^ ^ * S^-o (jJ jJJ ^liS £ * * JaiuJall (J^a. (J^ 3 ^ cr^" 

AJJ*]| (JJJ (J^*J ^aJJ jM2 J jUJl (JJJ U^*^ J ^ Y ^Vl (J^^ll (J^J ^aJJ - 

M1 uSJ 



M2 

v4CK = — -* 100 
Ml 
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jl ALjiaJ CIiIqjuj^U (jJUjJI) ^aJl CIAjj JJ^j jUikl -£ 
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) V * J^ia >)^2uAj "VI *Lajju (jjjxj jb^l 
fineness Of Cement By TAe Sieve No. 170 



4j^)-un\l moll ClLajaiVt <La j*j sjLjjja <iLall £-a <lclij (_£.la j (Jit-a Jc. ClLajoiVt jfijfi 

4_lla£ <JLaj£l kc Jjji (jl La£ dllajgiVI (j-a 11 la a (jjj ^-a #.Lall (Jclli] 4-^1 m ^JJJ La«a dlLam^U 

Jjj La-a e^JJ^JI ' " J It «.LaII <_] jj^a j i—Ut-i^aJ ' " ua ' " lLa.uiVI dll lua (jjAia .laoxj *UI £-a Jfttitil 

CllLajuoVI ClAjJ ^a^C cillli L. 1^ > ^ij j S^ktla 4-lAjl J L-LLqjujVI llfaJ J^Wl (Jclij t ■ UjujJ 

^ j X ^ ^jjdiil <La jLLJI J c > >i LaLaJ l^-Ji (Jclij ^a^c drt lii^Jl f ^ 1 u >n J£ LoS 

^ JISjj 4jLoj jail lU*^Ij ^\ J^^l AjLIS ^ dll^ Vl fijUj (^^j 

CjLmaJl aJlA SjJjS 4-ljudJ Jc ^ djlojoaVl <jl JlSUll ^ajL tillljll j e-LJl 

( (jjjfLba ^ * ) W * (J^la Jc J> Jill CjI llfaJl 

iA^Xu^] jl C_lL^all ^IajiJ ^ jl>n<^ ^jjj^J^ ^ * 4Wiq (JjjILj l^J jUa^l ^ JJ^J (J^^ <LIS JJC. S^La 
(J^all ^.UjI SjLJI ^ ^1<J All^J ^jJa jJ A \ Urt \ (J^loll J JJ^J (J^^l J l^all <>i jIIaII 

^ ♦ AiJLj ) * ♦ UJ^ ■ (ifi ~ 

iai^. ^.Ic j Jc- (JjAij l^jJa^)*J 4 ^ jVi l^J^al J^*J ( . liVil a gXc* j J S^Loll Pi^'i j ^ I 
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(J^ Loll ^LIaII j cIiIajujVI SjLaII 

La£ (J^ Loll S^aJia all C-UajjjVI Ajjoij ^.I^j ^ > nt j3 ^ V * (J^ La ^^^-Ic <Lkij lIiIajujVI ^ (^lii 
S^aI j l^J CjIx a^j ^ jW-^-^ Cli^j CliL<ua)Vl Ajjc - ^ 

(J^IaII ^^gj dilx ^Vi c*L£flJ ^jjj tg-La ^3^" ^ i ■ ilaal 
<ja jLall J^x-a ^ji^ LoAk^ (J^all ^I^IIjI <ja ^SUll ^jj j JVi^t ^^=^ -V* 

(W1) Vu 1 ^ 

^a^j ^-acU dUija <Jajuj| 
VV2 ^^y^ti ujj^^ ^^^j i-^^yi Cy* ^ 0 * ^ ^^-^1 3 1 j^^ti jj^ - ^ 

I ^Jj La£ (jJJJJxil (J^ L^ll ^i±Lal] AjjIaII 4_l>.,u]I L-jL ki^ ^JJ 

Rl= ( Wl/50)*100 
R2= (W2/50)*100 




Wafer Required For Cement Paste Of Standard Consistency 



: ui^l -Y 



: s jftfi -r 
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t^t *M 

jLllkVI IaAIc (J?J^-£ C>j\j^\ ^-J^ L>^ (jjA^Vun^t CIiLqjujVI j e-Lall A^-J^ (JJ^ 

. Jl 2bl jkutfl i*J ^ jiuall 

i LoC>Ij A a la 1 o 

^l^2v!)U AjjIjIjVI <c^>jua]| ^juoL^al C)&-^ J' jll I^A Ak^ jJ j 4 Sjaj \l ^Jojuj (Jjiaj 

a^j^IaII ^I^svVI (l^^^I ^ j ^ 3 ) l^W^^ ^—^ J ^ 0 i (3^^ t Axj j aSj^^aII 

u CIaLuujVI (JJj 

^Jl ^Lall ^a 4 alia a L_LudJ (^3-^ ^ J^^^^ J^)^ J J^>*"^ A-iLoC jjfi <j| jU> I l fljajj - 

. ^AjSI! ^1 jill riirtiiiVl Vny> ^I^V <-oj!>UI pUll JIaJ % ♦ .° cjjSV pUII 




61 



^ hVu nb 4f\\<\t tH\ A 3 cr^^V^ cj^aj ^Ji^J jbj^i 



JnitiaC and finaC Setting Times Of Cement Paste Using Vicafs Apparatus 



jl \$ U s\ <j£-aJ V J ciLuoll 6^xJ AjLujj^JI lAli c^^Jl t>0^ ^^) x - <i ciLuoll <J-aj ^C-IjujJ 

..jlx^ajll AjLujj^JI aAAC lAli L>0^ ^jtg-lll iA*M <J-aj <J£**J ^C-LoiJ tilliS j 1 g *n 

: cJjfit -t 
: sjf^Sri -r 

A£jVi^\t ^Ij^VI (j* <c a ci3l£lsJ (jj^ Lijuolj 4la*.b tilj^jj j lU^- UJ^y J I JI^a - 

UtrtW jt J£UU <LIS JJC- j ftj^ ± V ♦ ♦ <JJJ 
(j-aSL Ja jj^-a C5 ic ciLluj^Ull jl gall Li k^ll jl j-Ax^l ^ <ii^jt]( lJIS *aJ ; 4jj^JlJl L-Jli - 

jIjuI jj£| IajIjuI 4_LaLaiA JJC. j ^iajudll <La jxJ ^fl AjjLui S^La jl £*La».j]| S^lSj 

^ +o ♦ JUi J 2^315 2Ls| j^J l-iL^II ^ £usfi j ; ^IILVI 4iLuJt <>J qAA Sjj) - 

jlLalLi ♦ ^ ^ V jiaS j jlLajlLa 
^ + V * Jtai J jlaJ <Lajl£ 4il jlajoal JSjuo ^-Ic C-lL^all ^ ^l^aJ j ; ^jl^J^t &uil\ £}AJ ^JjuUS Sjj] - 

jl<a!L ♦ a 0 aILJI AjIaj j Sjj VI AjI$j* Jjj AiLud^l 
. ^1 j^ Y ^ ♦ Ajj ; Jjjla^ - 

jjjUill j-o % ♦ j ) <§AJ <j^aLi jl ^ j^i I jl ^ ^ - 

( L-j^jll ^ ia.^hnJ J!)L^V1 ^1 j-<i ^ 4 LjI^ J^ AJjlxJ Li jl L-lLqjujVI ^ AjjIqjujVI SjLJI (j-o ^^j^- ^ * * 

^jLudll jUlkVI (J-<i (^5^^ ^ 3 ^ AjJajujVI ^ ll^Jtll (JJjSjI 4^j!>Ul <J-<^ 
(j^ljudl! jUikVI ^ ^jJa j-d jA LiS ^jujIjSII ^al jSlI Clili A 4^ij!>Ul ^LJI AJjuoJ ^J^J ^aJJ 
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I^IjjjVI AM (>J ^ -v 

laJjJaJ ^aJ l . lltSll 4.1^.1^. J I S^LSlI Jl (Jj^ajl S^VI ciJj^paJ < ** ll £jj J)tg_^ Jjl-*J j l ** il £jj jtg-^ &^)j] jJ - 

. IgjlLa Jl SjjVI ^Uj ^aJ jix-all Ak* jl^aJl 
J <JjujLLq ^jiaj SjSil C-jllill jJ ^aJ l^aJajuo ^ ^jujJ j ^ uAjSll ^al jSlI CIiLqjujVI 4 y J C_j]LS]| bLaJ - 

_ jLlLk!>U (JJJJjIIxaII AjjlajW j Sjl^pJl 4^-J^ Ak^ 
4 n^y It ^Jajuo (JjiaJ J Cll^J j£^aJ j t ** \\ £jj jtg^ Jc 4.1^.1^. Jl SjcLSII j C_j]LS]| jJ - 

S-lj^VI ^j2 4£j«s u\t e-lj^U AjjI^jjVI <c^>juall ^ ujI aal <J^^ J> <^ &Aa1 jll I^A Ak. jJ j 

tiljj <j^ <jjIj V * ^xj jl S^>jVI ^ li3 jjj LiAlc ^j^lll \ jSj j 4 y 11 J IjjujI j S^>jVI ^iilJ 4£jVi^\t 

(jjjUllI Jj^a AjIaj ^j* L>0^ J 
j jJ*Jl JaAJ (JJJ AiLaiAl! (JSj V SjctlLa J 4 n^y \\ (JjjSj Jc S^VI ilij 4\\aC JJ^J - 

j ((jjl5.J ) * Jl j^.) Aj11j1<j 4jlaj C-s)^)Iia Jixj j jlLulLa ) ♦ (jc jjc- 4_LSj j c_j]LSJI AiL^. <j^ tilliS 

<J-aj£ L_llLSll S^cli <j-a jIqjILq ^ + ° jl^Jl SjjI (Jj^aJ L^^^l ^ J ^ 3 (J^ (JjJ^AaII L>°^^ l)> >t1 J - 

: ji^jJi d^Ji <> j - ^ 

jljjjVI ciLaill (J-<iJ ^AiJ Alt CLl\ jin^\t (Jjaij A^JJJ j Jl^-lll tiLaill <J-aj ^AiJ 6^)j| ^aAk- 



_ ALL V ♦ Jl Jjill Clsl jUlkl (jjj jI jj (jl 

^ill (J-aJI Jl^-lll tiLaill (J-<iJ (JJ-^ ^JJ*]I ^-lajuo Jc <alaJl j S^)jVI JJI <J^I^aJ IjUc tillj ^aJJ j 
(jjj (>ijll (JISj (JjAjSS! AiJ (j-o ^SUU j jj) (^1 l^j <i^aloll AllaJI <ji ciljJJ V j Sj^VI JJ) <J^ j^ laJ 

j^)*]| Cljljljikl 
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t^t 

CfiateCCier Expansion Of Cement 

ft* 

Ajjc a ^5 — ^j l > gal l ^iC- — jjxjII ^I ^Lq \ CIiIajuj^U A^aJ l CIjIjj 

^ j Loll ALu^l jl ^pJl ^ jJjuJI£J| Ajjol^V S^kliall 

Sjf^Vl -i 

jl (JSUU <Lli JJC. J jia (Jjjuo l^J <j^aLk AjjujL^J ^IJjai ^ jl jUmSfl ^ix^aJj AuIjLuj C_illS - 

<Jj£j ^IxiujJ (jl ^j£^Jj ^jC p.Uax]| ^* (JJJ ^ J jiajuoVI ^IxjI jlVI ^IxjI (JJ^ J 

J^VI ^jl lit till I i J (JJjlt I^A J j^a^i ^j^jjxil t ^ jJ Jc 

(jjjeLoi SJLaJ A^J^ll Jc JaliaJl j AiJ^ O -+V ♦ J^Lk jUliil <^J^ 
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l^-JI A^UJI JU> AjSL-bl ^-jJa jJ j C^jlU JjA^ll glkirJl ^ £ C-JUll 

♦ _o cjjSV ^jom^aII c^^ 3 4^-^*11 (jjAii j djlill AjI^j Ale ^ij^ -Y 

^jjjcLuj SaaI (jLilc. 5^. Ale <c ^ jjj ^li V * S jjfl 
^ * _ o cjjSV j^>al! c^J^ 3 j Y + Y o ^^1^ ^j^J L-Jlill - £ 

; ^^Jj La£ JA<all <■ -Lal^J 

Eb= B-A 
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( ^ Y^O + YO* ^ 6jiaS J^JJ^t 6-° L$J^ (J^J^J ^^Jl (J* jUal ^ UJ^" I V^^V -( 

■ -r 

I AjjVI Ai^Jtil UJa C-jLlolJ^U AjjLJI 4 Jin ill L-LaiaJ 
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^joj 0*0*0 jUjU c!jUx£^ V (j jl^j l-JIS J£ l-iII jS ^ ; jblkVl cjII jS 

Ale jl J^VI ^gic ^Ul V $Aa (JS e-Loll lAfc J^SJ 4 j J j ^ ^Jl^a (_£ ■ A ^ lP 3 

jUikj jaC* Ale ^juj 0*0*0 jUjL Cl)L*£^ Ajl^u j\ f\\\ ^JJ 

: jb^i ajaL -r 

.^jj^l jVA jV jLae I Ale £A\*^a aX^u ^jL£Lk( ^aJJ - 

; ^Jj La£ (Jja&J Ale S j/*^ * ^ ** )\ Aj^IjI iaiuJall <La jI£a iajuJ jUa <JA > L— lLqjujVI <Lg jI£a t -LaiaJ 
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